Enhanced migratory activity of vascular smooth muscle cells with high expression of platelet-derived growth factor A and B.
Proliferation and migration of vascular smooth muscle cells (SMCs) are major events in atherogenesis. It is known that platelet-derived growth factor (PDGF) stimulates both of these processes in a paracrine fashion, whereas autocrine stimulation has been shown only for proliferation. The aim of this study was to investigate the influence of PDGF expression in SMCs on migratory activity of these cells. SMCs were cultivated from the vascular tissue of 23 patients. Cellular motility was analyzed by a computer-assisted motion analysis system; 54 images per sample, obtained during an observation period of eighteen hours, were analyzed. PDGF-A and PDGF-B mRNA levels were determined by quantitative polymerase chain reaction (PCR) following reverse transcription. To quantitate mRNA content of SMCs, the authors coamplified cDNA copies of mRNA from cells and from a synthetic reference RNA in the same reaction vessel. Cells derived from atherosclerotic lesions produced a 1.6-fold increase of PDGF-A (P < 0.05) and a 5-fold increase of PDGF-B mRNA (P < 0.05) as compared with those from normal vessels. The migratory velocity (range 11.1-49.2 microns/hr) was independent of PDGF-A and PDGF-B mRNA expression. A significant correlation between levels of PDGF-A mRNA and PDGF-B mRNA and the degree of directional changes of SMCs on the covered track (klinokinesis) was found (P < 0.05). PDGF-A and PDGF-B mRNA expression is significantly correlated with positive klinokinesis without affecting migratory velocity. This finding reflects enhanced migratory activity of SMCs. Besides its known mitogenic effects, the authors present evidence that PDGF may act as an autocrine motogen* in SMCs.